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Introduction
Powered wheelchairs (PWC) and powered scooters (PS) are mobility devices (MD), that aim at improving mobility, activities, and participation for persons with mobility limitations. Provision of MD is generally considered to be an intervention of great importance, and the United Nations (1) as well as the World Health Organisation (2) recommend assistive technology interventions, such as MD, as an important tool for creating equal opportunities for people with disabilities; to increase the independence in daily life and to facilitate inclusion and participation (3, 4) . The importance of and need for outcomes research of assistive technology (AT) such as PWC/PS is stressed (5, 6) .
Research on effects of PWC and PS interventions in terms of activities and
participation is, however, limited.
Only two studies on outcomes of PWC and PS interventions were identified in a systematic review from 2009 (7) . Hoenig et al investigated effects of PS interventions for persons with osteoarthritis or rheumatoid arthritis by means of a randomised controlled study, using no intervention as control (8) . Using a study specific questionnaire they found no difference in the number of places visited, but there was a clear increase in PS use, particularly when going to food shops or the doctor. In the other study, Pettersson et al. investigated participation outcomes of PWC interventions for older people suffering from stroke by means of a cohort study, using the Individually Prioritised Problem Assessment (IPPA) (9) and the World Health Organization Disability Assessment Schedule (WHO-DAS II) (10) as outcome measurement instruments. The study showed that nearly all participants' activityrelated problems decreased, and that their independence in self-care, domestic life, interpersonal interactions and relationships, participation in community, social and civic life, and ability to get around increased (11) . In 2010, Auger et al. (2010) found that life space increased in relation to PWC interventions, i.e. it was found that the participants went outdoors more often, even though still mostly around the home and neighbourhood. In addition, a few cross-sectional studies have been carried out, all showing positive results after a PWC or PS intervention (12) (13) (14) (15) . It can be summarized that high quality research concerning outcomes of PWC and PS intervention among community-living persons is scarce, and that more research is required.
A considerable number of PWC and PS are taken into use every year, and since each device costs from about € 200 -2000, PWC and PS intervention also implies substantial societal costs. According to available information, during 2005, 28 PWC/PS per 10 000 inhabitants were delivered in Sweden (16) . A Danish study based on 33 municipalities showed that the number of delivered PS had doubled from 2002 to 2006 and that the number of delivered PWC also had increased. It was estimated that 32.8 PS and 9.2 PWC per 10 000 inhabitants had been delivered in 2006 (17) . The most recent Finnish study showed that an average of 6.7 PWC/PS per 10 000 inhabitants was delivered in 2001 (18) . According to the Norwegian national register, 22.9 PS and 31.3 PWC per 10 000 inhabitants were delivered in 2009 (19) .
In the Nordic countries, AT interventions are mainly publicly financed. To persons with severe difficulty or inability to walk due to functional limitations, devices such as PWC and PS are to some extent granted for free, aiming at enhancing independence, activity and participation. The decision on an AT intervention is based on individual needs assessment (20-23). Criteria for granting PWC or PS are that the devices should increase independence in everyday life significantly, and that the person must be able to 
Methods and materials

Study design
The study was a prospective cohort study with data collection by means of structured interviews at baseline, 4-months, and at 1-year follow-up.
Study district and sample
The study district included five municipalities in the south of Sweden. Inclusion criteria were: 7 • Persons, 20 years of age or more, living in private housing and not in any acute rehabilitation phase.
• Persons granted a PWC or PS for the first time for indoor and/or outdoor use, with the purpose to increase the person's mobility and participation.
• Persons with cognitive capacity and verbal skills sufficient for participation in personal interviews.
All eligible study participants during 2008 were enrolled consecutively. The participants were asked to participate by the therapist in connection with the selection and testing of a PWC/PS. Written informed consent was given before the interviews.
Out of 48 person asked, 47 persons agreed to participate and were interviewed at baseline. For the first follow-up interview four months later, it was possible to interview 42 of them. Reasons for the dropout (three men and two women) were: not able to reach (n=1), death (n=1), return of the device (n=3). One year after baseline the study sample consisted of 34 persons, (n=27 PS users; n=7 PWC users). Reasons for dropouts (seven men and one woman) were: return of the device (n=2), death (n=1) and deteriorated health (n=5). Drop-out analyses showed that there were no significant differences between participants dropping out and the final study sample with respect to age, gender, number of functional limitations, and general health. The participants were 23 men and 11 women (mean age = 69 years); half of them single-living. The majority of the participants were living in urban or semi urban areas (n=27). The participants all had additional MD, and the combinations of MD in use at baseline and over time are 
Ethical issues
All principles in ethical guidelines for human research and Swedish national legislation were followed meticulously. In addition, approval of the Ethical Board within the Education organization of the Faculty of Medicine was achieved.
Results
Extent of assistance in mobility
In the 4-month perspective, the need for assistance in mobility from other persons decreased significantly when moving around in general outdoor environments (p<0.0001): approximately 50% became more independent, and indoors at other places than in the home (p=0.031) about 30% became more independent. In the 1-year perspective, these changes remained stable. No differences in the extent of assistance were seen as regards mobility indoors in the home or getting in and out of the home, neither at the 4-month perspective nor the 1-year perspective.
Frequency of mobility-related participation and easiness/difficulty in mobility
In the 4-month perspective, the frequency of how often the participants went for a walk/ride, performed shopping, visited restaurant and culture or sport events increased non-significantly by 12-26%, while not statistically significant (table 3) . The results remained stable over the year. Turning to easiness/difficulty in mobility-related participation, half of the participation aspects were rated as significantly easier to perform after the PWC/PS had been in use for four months (table 3) . That is, mobility while shopping, going for a walk, visiting friends, or the pharmacy, was experienced as significantly easier (p=<0.0001-0.002). No other or additional changes were seen at the one year follow-up.
Insert table 3 about here
Mobility-related participation repertoire
The number of participation aspects that the participants engaged in did not increase 
Expectations and fulfillments
At baseline, as response to the open-ended question about expectations to the PWC/PS
the majority of the participants stated that they wished to use the granted PWC/PS for getting out-doors, into the nature and the city-centre; i.e. to be able to go to the church yard or a concert as well as to visit the sea-side or the forest. They also expressed that they wished to visit family and friends, and to socialize in for example, a café or the library. Half of the participants also said that they expected that the PWC/PS would make it possible for them to do the everyday shopping. At the 4-month follow-up, the majority stated that they did use the PWC/PS to socialize and perform everyday shopping. At the 1-year follow-up, the participants reported involvement in the same types of participation aspects; they still went our-doors, into the city-center and the nature, even though fewer persons performed each participation aspect by that time.
Approximately 80% had their expectations of the PWC/PS fulfilled and judged the device to be much better or better than expected, according to the structured question.
The participants to a great extent did what they had intended to do with the PWC/PS, and an increase in independence was expressed..
Discussion
Summing up on the results, this study provides some of the first user-based information about the outcomes of PWC/PS in terms of mobility and mobility-related participation in real-life situations, based on a small Swedish sample. The results indicate that participation frequency increases for some aspects of participation after a PWC/PS intervention, while some become easier. The study also shows that the outcomes occur in a short time perspective and remain relatively stable in a one-year perspective. In addition, the results show that the device clearly increases independence in mobility outdoors and indoors in other places than the home. PWC and PS interventions thus seem to enhance mobility-related participation in everyday life.
Shopping, going for a walk and social and family events were the participation aspects that were most prominently influenced by a PWC/PS intervention. In terms of significance, without the Bonferroni correction, frequencies of shopping and going for a walk were found to be significant. As for how easy the participation aspects were performed, besides going for a walk, shopping and visiting family/friends, kitchen work, visiting restaurant, hairdresser, bank and gardening had turned out to be significantly easier to perform. We have, however, for this small sample chosen a more rigorous approach for the interpretation of the results. Further and more comprehensive studies are needed in order to increase this kind of knowledge.
The fact that in our study PWC/PS facilitated independence and made it possible to maintain important participation aspects such as shopping, socializing and 'going' for a walk has also been found in other pre-post design studies (11, 15) . These social participation aspects are important for health and quality of life, in particular in old age (27) . That is, to be able to shop, go for a walk or on an excursion can have great implications for wellbeing as well as independence, and also presumably for ones role in the family situation, not to mention the importance for the health in itself to be able 15 to go outdoors (28) (29) (30) . Aspects such as independence in mobility, the possibility to remain life-roles etc, can be assumed to impact on life satisfaction and quality of life which imply that also these aspects should be assessed when studying the outcome of PWS/PS. The PWC/PS intervention did not, however, result in other or additional participation aspects or changes in the participants repertoire of participation aspects. One explanation may be that that people's life habits and routines tend to stay stable (28) and may possibly reflect the habits of this group rather than lack of outcome of the device. This is also partly supported by a study by Auger et al exploring life-space mobility after PS intervention (31) , which also found stability in going to specific locations, mostly around the home and in the neighborhood.
The results also revealed that not all participation aspects were maintained over the year and that some remained unchanged or became more difficult to engage in for some participants, for example going to the pharmacy and post office. One reason could be that the participants received the PWC/PS when the progress of disability and deteriorate health already was prominent and worsened over time. It could also, of course, be due to the ageing process as such, since the mean age of the participants was 69 years, already living/coping with a combination of functional limitations increasing over the study period. Moreover, environmental barriers in the outdoor environment such as kerbs most likely add to increased difficulty in participation as found in other studies (12, 32, 33) . This is also supported theoretically by the ecological model of aging by Lawton (34) , in which the person is seen as a set of competencies and the environment constitute the environmental press. As a person's competencies decline and adaptation capacity decrease, in general as people age, higher vulnerability to the environmental demands arises.
It was not expected that mobility when performing participation aspects in the indoor environment would be improved, because most PWS/PS were granted for outdoor use.
Still, some changes were seen as regards the easiness of mobility indoors. Since significantly less pain in relation to mobility was reported at the 4-month follow-up, it could be that facilitating outdoor mobility impacted on the possibilities to perform other everyday activities such as domestic work. This un-expected outcome on participation aspects in the indoor environment, might therefore be of importance to study further to fully understand the effects of the intervention.
Very few housing adaptations or other changes were made in the participants' homes during the study period and the need for assistance when moving in and out of the home did not decrease. That is, presumably environmental barriers existed in terms of stairs and narrow doors, in and in close connection to the home. While studying such aspects goes beyond the scope of the current study, for optimal effect of this kind of MD one could argue that also other changes in the environment in order to facilitate mobility would be beneficial. Another reason for still having need for assistance when going in and out of home could be the need for help when fetching or transferring to the PWS/PS, or for other practical issues, such as putting on outdoor clothes. That is, there are many challenges to overcome in order to get outdoors, which has to be considered when providing a PWC/PS. The users' intention to use the PWC/PS is known to have an impact on how and how far away from home the device is being used (31) . In our study PWC/PS were used for a variety of participation aspects, most of them in congruence with the user's prior expectations. Even if the result of our open question illustrate that this kind of MD makes a difference in the life of a person with mobility limitations, there is a need to further explore the outcome on PWC/PS in order to grasp to which extent the device assists the users. The overall outcome constitute a result from the interaction between the specific device, also in relation to other MD in use, its user, the participation aspect carried out, and the environment -which is not yet clearly described, understood or evaluated (35) .
The study results should, however, be seen in the light of some study limitations. For this first study using the NOMO 1.0 a small sample was used implying reduced possibilities for confounder control and causal analysis. Moreover, there are differences in use between PWC and PS presumably effecting e.g. in-and outdoor use, but due to the small sample size, subgroups analyses were not feasible. Only few women took part in this study, which presumably impact on the results, since men are known to be more active in the use of PWC/PS outdoors and the two genders engage in different participation aspects (12) . Also urban living relates to higher use of MD by older adults (36) , and age and gender impact on the mobility-related participation repertoire, for example how often and where one does the shopping. That is, the study cannot be considered as representative for the study population, hampering the generalizability of our results. In addition, the study was performed in south Sweden where weather conditions are less severe concerning ice and snow compared to e.g. Norway and north Another limitation may seem to be the study design as no control group was used to reduce bias. This was not, however, possible for ethical and legal reasons, since in Sweden people in need for have a legal right to receive at PWC or PS. In such situations a cohort study design following outcomes over time is robust and is in reality the only possible study design (7) .
Even though the NOMO 1.0 instrument did identify changes over time, the instrument is still under development and further studies on psychometric properties of the instrument are needed, e.g. responsiveness and ceiling/floor effects (24) .
Conclusions
The overall conclusion regarding outcomes of PWC/ PS interventions after four and 12 months is that changes in the participation frequency and easiness in mobility-related participation seem to occur in a short time perspective and stay relatively stable over time. In turn this implicates that the 4-month follow-up time after PWC/PS intervention is adequate in areas with stable weather conditions. Going for a walk, shopping, visiting restaurants and culture or sport events were the participation aspects that most prominently increased after a PWC or PS intervention regarding frequency and going for a walk, shopping and visiting family or friends regarding easiness. Even though the results indicate that the PWC/PS only lead to increased participation frequency for some of the participation aspects, participation aspects became, to a great extent, easier after the intervention in spite of the fact that the number of functional limitations increased during the one year study. Easiness in participation can therefore be considered as an important outcome dimension of PWC/PS interventions. In addition, the device clearly increased independence in mobility, i.e. a prerequisite for mobilityrelated participation. The study is, however, small with a non-representative sample, and larger studies are required in order to provide evidence for outcomes of PWC/PS. Even so, the study has generated more knowledge about outcomes from PWC/PS, an area of research that is deficient, and this information so far can to a certain extent assist policy makers, services providers and users on service delivery criteria and the timing for follow-up after PWC/PS interventions. *It was possible to answer that one or more mobility devise was in use. 
Implications for rehabilitation
